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(57) Abstract: An electrooptical device providing a high quality, high definition gray scale display, a method for driving the same, a 
circuit for driving the same, and an electronic apparatus comprising it. The method for driving an electrooptical device is character- 
ized in that one field is divided into a plurality of subfields and each pixel is turned on/ofF every subfield so that the ratio of the ON 
time to the OFF time of the pixel in one field corresponds to gray scale data; and in that a pixel is turned on. a first voltage higher than 
a predetermined reference voltage applied to a counter electrckle and a second voltage lov^rer than the reference voltage are applied to 
the pfacel electrode of the pixel. When the pixel is turned off, a voltage equal to the reference voltage is applied to the pael electrode. 
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15 {yrmu^n^mBEitov tta^^ :lzx\ D-y'y ^-ji\^Sf icommis^iy 

(If) {w:feV^XlS«)i»ilJm (Vl/VH) ^T'fet)^ do^Hmm 
ffiVH*sBPin^n^*»f). 1 7>f-;i/K{3iJv^T^^jii^l i O^itg^tz^so 

^tlS^^mE1ii{±EI6 (a) tZ^NLfeV 1 i::&:So ^^£■^T^ ^M^llO® 
ilii^y:^ PgiiT^-^ (0 0 1) H^ii&bT14. 3%h3&:So 

K s f 2 - s f 7 iz^i^^xitmrnv c ^ti^timmmm 1 1 s tcEPio^ 

iio(ommmt. mmy'-^ (oo i) {c^ji&bTi 4, 3%tf3:^o fe^u 

^^^xmmmizmm:^n^m.EE^t. ^mimmm^ FRiy^Ru^)]^x$>^7^- 
)^^iz^\^xmmmizmm^ti?>mBti±m{^ifiMX':i^f). *^o. ^omnmit 
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^ |5l ^ {3 f# ^ n d i: V N a ^ T* V ^ o 

5 1 Ocommy'-^i^ (0 1 0) T-^Si^^^ mSi^^iimioi>tJ:^^{z. it:r7 
>f-;i/KSf 143«t"afSf 2^z43V^TttmEEVH*^. ffe©-t^y7>f-;i/KSf 3 
~Sf 7tC^5V^T{imEVL^^. ^^11^1 1 0 0?S^^lC WiD^tl^o CCITn 
1^-7^7>f-;i/HSf 1-Sf 20^^35jJl7-f-;i/K (If) ^C^%^Til«)5i!J 

■^tt (V2/VH) 'X'^i). ^(DmmizmmvEmim^ti^iy^^s ly^- 

oT> ^M^l 1 0©3gii${i, mmy'-'^ (0 10) C3m^bT2 8. 6% 
-nii^<fe;r>t^^(cl-sit:r7^-;i/Ki:jS^l IQi^^ysmizt^'^yy 

Lv-^;i/®^-^{cttte V s 2 ^n^nia^m«§ 1 1 8 izmw^n^o ^ b 

20 J; ^ fc. ctnifs 1 7 >f K;6s^|g5(C7)1^7'7 K S f 

1 ~ S f 7 ^•t^r7 ^ K@{::#ii^®^S^M(c^UT^EVH 

X. mbmnti^^<of^mmmzisii\\x\^. '4t^<om^oyx\±^'^iF,x^':>fzM 

iS.<mX?>ZtifiX'^^o ^^,(3. mm<DWLmm\z^^q,H?>mEEiiVL ( = 0 
V).$fc|±VH®^^•ri^*»-e$,^)^ 2fiifl<JT-^?)3tP^. m'^'^^'Pmnt&tjitj^ if 



ru'1/Jinii/uwMiu 



20 

ti^^^mmt^m-^iz-Di^^x^mLx^^o -rtaf^-tb. ±Mm(Dm.m:^mz^ 

C0M*sHb^;i/ (Vs 1) T-$.5 7>r-;i/h*F*3"e$>-3T^ lami 1 0&:t»K 

^3i-7t^»i{c-r-^§i^r7 ^ K{c:feiNT{i> Wimm^zmvi'^mm.&^ o v 

i:-r5c:^:*5x-§5o nnmmws.hQQQUi:fil.\y^}\/ (Vq) 
20 7>f-;i/Kp«3T-feoT> pms^^^KStw-T^^if 7^7 >f Kt:^VNT{i> ^ 

c©J:9{3bT>b> W.^m\fzM^^^i^m\\^n^<D;^m^t^':.tifiXt^o 

25 ^ 1 otts m^\zmtumi3m^u^tc^^<0s nnmmm&hc couh. 

±.1y^io1k^Xl:^^<D^^mi 12\zW^:^fifzmn \ 1 O .mTx r^lfrCO 
1 2\izW^-^fitzmni 1 0 (JitT> r^mff®iS^j av>-5) ©iS^l; 
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iJiB^©M:t±s 7 >f Kf i iH<Dt^z<DD-ry ^ -)i ^tcptc-oxm l fr© 
10 -^fei^M^ ( IVa) :^im^\.tzmMt 2lz^\,^xmmi l 0^;r»KI|{C 

■r-<<mffivc*j»^ii^ns-;&s ±tmmt 3i?^7'-"$^mmm^ (iva 

15 ;^a©^s^i 1 2izMLxMitm^Gm(D^^ifimTt^t.xommx^^o 

tmmn<Dmmiio<Di}^my'—^i^m\::^m^^m^Lx\,^^i^^s **j&e>tis 
^mfT®ii^i 1 ocom^miizMvx'h. minommi l o tmm(Dmms t 

20 «i;t)t>I^^Jt 2-t 40«aK. SEVH:{jS93j!jD$nS^t-efe5o b*^U55:*«f>^ 

t:tt> ^mtT®i®^i 1 0(Dm^mizMLxmmvEi^wm^,ti^mm\ts v^m 
^-^-v ii^i 1 oowiz^^x. mM^n?>m^m&mtifi^i^-'ttj^'z>xL 
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C - 1 : m 2 HJfii?!^^®:^^ 

15 011 :^mmmmizm^^%^^mm<Dm^^^t':^ti ^y^mx^^o 
4b\ 011 icg^i-^gp©^ -^x 0 1 c^bfciiB^ 1 mmwmiz^^mn^^^ 

f ' ' ' ' — 

20 lEHl 1 2a43J:tJf^S^l 12ht^X (ff) :&|qIfc:ai^£LT?l^fiS^nTV^Se 
#^5Sl^l 1 2bO-^ (01 l{C:}3^,^T{i^ii®-5{g) (i, li^l lOa^:^^ 

vxmmt^ 1 2^o^iti^ 1 1 2 aiz^ >A-->j7 112c ^iffiyxmm^tix^ 

»)> #^^^1 1 2ai5J:m 1 2b^*J^$«i1-J;^lC«;otVv^o ClOlfe^s 
1 2bt:a:, ^^^3g^l 1 2bJ:^^:&-r^^Mi 1 2a{3#t$^^jx 

XJ^l 1 2b0^n^n©^*|&§in* (mlis 2W±0|||&) ^tSA^s *^BJi 
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WiJDUff ct D h 7 1 1 6 (DmmmKV t h^;/*{« < TSii:>g***Sc 

-r^&tj^s 012 (a) tc^"rJ:^l3. Hl/^;i/©^$M^G i®mEVg 1 

15 V>T{is limoafie*s|ai2 (b) {C^rm^^JfeoTV^^So 

012 (b) {cgK-rJ:at:> *^J(B?l^^lc43»:J-:SSj^ 1 l 0 aii. ±I3^JfiB 
litwjbSt 5 ja^ 1 1 01*10 h^>i^::^>$' 1 16{3-f^^T^ N5^-\'^;i/^ h^>i; 
1 1 6 a^P5^i':^;i'Mh7>i;;^^ l l 6 b i:<&;|aMfi^tcm5«^^t)-li-C h 

20 -;?::^^1 1 6a©y-hH:^lE^l 12at;:^i^^n5-;^. V^^^^)mV'y 
ttlll!imfii 1 1 8 Kigfi^^nT 

Mh7>-:^;^i5' 1 1 6b$:/hbt:®^m«il 1 8 t ^j&So ci® 

^2EM^/Gi*s#t|&^nSPMI>7>i;^iS^l 1 6 b*s+^{c#ii-r 
"T-^m^d j *s^«H4(D;r>U^;i/ (HffiVs 2) T-^2>il^tz(i^StM^G 
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^^m^Giom&omm (vgi-vg2) j©maE®igin 

(Vs l-Vs 2) JM±•r♦$>tlK<^;V^o «toT> El 2 {C^sUfeafigCDIiim 1 1 0 

^^{3, *^$l6JF$S|{C:fcV>T(i:x 012 (c) ^^M^G i© 

Hl/^;i/<DSJEVg 1 1 4tcmi()P^nSSEVs 1 t3()5(5l-(DU 

^;i/i:55(;o-C^*ON >iPO, ^M-^G i©LU'^;i/0maVg 2 iix T^-^^'igl l 
1 4{z3iiP^nsmJEVs 2 ©^'^;^i:^oTV^2)o c:®j;-5i::"r5c: 

mxj^mi l^3i5^^T^ mi&mjE^^iEii^ 1 5 o li. ^^ui 1 2(zwip^n5 

®EVgli5<tt;fVg2s ^-tJ'^l 1 4fc:WAD^nsmEVs U Vs2:feJ: 

taXoiz. MEEVg 1 ^Vs 1 i:ttl^I-^'>^;^T•$>t)^ flJEVg2i:Vs 2 tm 
-U^;i/T-*So ±lBmill«^^i:l^^itz, ^(qlf|;^mjE L C C O M i: 
mEVci:(i|sI-l/^;l/i:^oTV^?. (HI 2 (c) #R^)o tJ^oTs lESimE 

20 013 (a) t±. CCD|gi&mE^fi6lpU^l 5 OO:^^^0iJ^t-S0T-^5o |S| 
Eltc:^t-a;"5l::> coi^i&mEMlill^Sl 5 Otcli, if mSiSGNDd^#^ f>n 
0^^b3fel^#-mM?!)^$mMmEVdd (=1. 8 V) ifi^^^ti 

So MmE^fifeieissi 5 ott> z(Dmmms.vddi,zM[yX^&fimm^mt 
mi 3 (&) izmtxoiz, mmmm^mmm 5 g^. n>7^>^:^^ffl^.^fe 

^i'-5^jJ^>r^®2fg#EllISSl 5 0 li5J:r;fl 5 0 3. 3&e)lif{3SEU^a 
l^-;^ 1 50 2fc:j; t)^fiK^nTV^So 2^#E(l]g§l 5 0 Ht. m^^EVd 

d©2ig©mE (3. 6v) ^mmf^Byddi?^^0!Sit^m^x^?>o mEu. 
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:^jLix~^$^ 1 5 0 2tts 2^#EISljgSl 5 0 l{CJ:oT4fiK^nfe3. 6V©m 
EE*^e> 3 V0^mEE*^fig-r5o c:(DmS.U^:3. U-'$f 1 5 0 2l3j:oT^^$ 
n^mfftis fl:EEVci5ckU^^|q]miiSELCCOMi:bTm:^$n5o 
2fi&#EIeli^l 5 0 3ii. mffl/^iU-^ 1 5 0 2 IcJioT^fiK^nfcmjEc;!) 

5 2fs©mffi^x ^^mffiu=^aur-^ 1 5 0 2>{)^f,©aj;bmflE*^^^fig"rsinii^ 

T-feSo 2fS^EIl]^l 5 0 StZcfcoT^^ife^n^cmEE (6 V) li. mjEV 

&4b\ IKI&mjE^^IilK 1 5 0 ©a^tt. Ell 3 (a) lZ^sVtz^<OlZ^(^ti 
S*)©T•{±^c<^ ^WJ:t^^^ 013 (b) izmtm^tbXiiX\^o mi3 (b) 
10 tc^-r^^^b;^^^^ msVc:feJ;t>*^Iqim«i«ELCCOMti:a:, ^itlfemiii 

Ell 3 (b) izmtmm^E^mmmi 5 0atc::}bH^T(i^ 3>T^>-9-^fflv\ 
fc^-\'-i^4<>r;^^®iE:^Iq]2{gm[p]S§l 5 0 4K: ioT^MSEVd d® 
2^©mjE*^\ m^mEVdd*^^>^fig$nSo ^bT> mai/=¥aU-^15 
16 OSttx 2^#E|11I^1 5 0 4{wJ:oT4^$nfe3. 6 V©SJEd»^ 3 V®^ 

iffis^^"r?.o c(DmjEi/:^jLi/~^ 1 5 0 5i3j:oT^^^nfemjE(i. m 

EEVg 1 j3J;tjfVs 1 {yXtiiJj^ti^o -7^. Ell 3 (b) {c^N-r^:;^|qi 2f§ 

#£Eiii^i 5 Q 6Us 2^#jEiHiisi 5 0 4 tmm^jimmmmx:&^ifimE,u^ 

1 5 0 5iP^cDm:^mE©2flgcb^®mE*^^U ^^tB:^3SE*« 

:^|S]2^#aia]Egl 5 0 6H:> mEU:^iU~^ 1 5 0 5ij>^0mtiMEtm\:> 
;*;^^OM®mE^&m:bf 5*)0-e*5o t:^lBl2^#E|p|8S 1 5 0 6{cJ:oT 
^fife^nfemStts mEVg2*5<tOTs 2i:bTm:^^n^o 

n±t^mmms.^mMm 1 5 0 ®^fijcT'$>So 

25 2^^S(gB^lC:}3l>T{i> Ell IKi^f.fc'Stw, ^ ^ > ^^M^^fifelDte 

2 0 0*5. ±iBBl^Jf^^{I:fe{tS355^<blgi&M^FRfcft^T. ^S^^S-fbigitJ 
M^FR li5J:t>*FR2^^fijcbT7^-^J^igllllIg§l 4 0 atctB^bl-?. J:d(3 
*oTi^€)o c:©3^M<bligiiM-^FRl j3J:t>*FR2{i. ±BBIIW^SiK:j3tt?. 
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mimmimFR l ash U^JVtrj:?,^^ Kfc:i,H^T«:^5«^<b|g|&M^F R 
2 H; L U 3fe t) ; it^S^^Sj^-t F R 1 L i; 5 7 >f K 
Tttx^SfbiKififi-tFR2td:Hl/^;iri:j5:5, t^^-DtzM^X-^^ (01 6#^. 
5 )o 

:?^D«)/^0T'*'So PIS{::^-rj:a{::s ^©T'-^J'i^lMiIlIgS 1 4 0 att. XS/ 
7 hi/ S^;^^ 1 4 10. mi^^y^mmi 420. ^2^>;/^lplj^l 4 3 OiJct 

10 ij^i4io. mi/p^i^^m^i 4 2o^xxj^m2^^i/^m&i 4 3o\t. ±tm 

m2^>;/^(p|g§l 4 3 0*^^-^{z^$&^nSM^L U L2. L3. -Lni:. 
^»Sfb|gi!jM-^FRlj3<tt5FR2hfc:^-c5l>T> mEVs K Vs2i5J;i;fV 
c®^t>®l^1•n>{pS3i^U M^bfel;£El/-<;i/®7^-^^^d Is d2v d 

15 3. dn^^f-'^^i 1 4i,zm^t^o mi^mzit. uycom^X'^^.o 
ui7^<D^*>. &ti^^m^x^mmEizfiLmT^'T}v^y\y ^^)-izi±^mimm 

mm^FR2i^m^^n^o ^zx. ^mm^o^-Tjvf-yu^vit. minz^ 
20 vxT&*^e)^;tT^i5(#a07=-t$'j^i 1 4izmmtsiix^^. mmm<D^)i 

mi iiz^\^^x&ti^^f».^xmmm^oy'-"$^ui 1 4izm^^ 

Vs 2iJ<tt;fyc®^t.Ol>f'ni&»OSff®7^->a#d j$m:t?^t ^<*:fi*J 
25 fcitt, x';k^ri/^itlllj^l 4 5 Op«3©#v;i/5^ri/^1t{i. ^25y5^(lli^l 
4 3 0^e)#t|&^n5M#L j U-i;i.T-$)5ii^{l{i.. 3^«Si<b®i&M^F R 
l$fe<iFR2©l/^;v{;:||t>e>fs SEVcCDT^-iJ^a^d j 1 1 

4{c#t^-rSo '^Jl'f-ru^vm&l 4 5 Op^0#x';i/^ri/^1^{i, ^ 
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immm^FR l ^fc{d:FR2 0l/^;i/Jc:ii&bTmSVs 1 $,tzltV s 2(Dy'- 
^l!ftl9!ga)^;u^ru^i?-{c#i^^n?>55M'fbMi&M^FR 1 a:, ^jiil^^i®^ 
;v^rix^1i-{C'KI&^n?)5i^'fb|gi&M-^FR 2 ^{i. 

C-2 : S2^JgB^.©i&# 

%^^mm(D±ii^mmt. ±mm i mmwrnz^^-f :s>^m^tmmm^ f r i^^^ 
itmmm^FR i^xxj^frz i,zi^t>^}^^m\^^x. miizmLtz^^ ^>'ir^ 
15 ^'- h tmmizfrs^tis ^mmy'—^i,zm\:>x^mn i i.o i,zmn^n^m&it. 
^si.z^Ltzi'-f ^>^^^"'htmm\izm^mrzib^ ^z^xamm^^vi^t 

So 

mi&M^F R 1 J;t;fF R 2> ^ e>Uftcx-^M^d j :fe<ttFd j + 1 (Dmt<D 
20 ^^SSt-^'T ^>^f--\^-f-efcSo :fe4b\ Ell 6(c:}bH>Ts T^-^^-^dj 

^0#d j + H±il<D7=-^^l 1 40;&{iij{wi£S-rS7^-^j^l 14x "T^fet) 

fe*»e>ifilCATflll5c#i®7=-:^J^l 1 Aizm^^n^y'—^m^x^^o 
*x CdTftt. Ell 6{3^NtJ:aj3. 2:5M^i&M-^FR l;{)S7^-;i/Kf 1 1 
25 :fcVNTHU^;K 7 ^ K f 2 {C45V^T L 3^SS<biKi)M-t 
FR2jijS7>f-;i/Hf Itc;^^^^!!/^;^ y ^ -JV f 2\Z^\,^XHV^)lt 

:£*>e)igcAT^I&#eoT^-^$^^l 1 4{3g?i||^nfe^;i/f-rui7-y-{ctt^ 
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Q-^^v^mmmmb) (DM:^izMvxmEEv s i^muhtzm-^^^t^o z<d 
20 m-^s m^mm&i5j^ummmmh0M:^tP'^mm(Dn&m'$^^m':>xmmM 
^mmnfimm&ijizmtiT^tsrc^. ±i^tvx^xmmmij-^:K^ itj^-oXLto 
t\,^or^mifi$>^o ^e)(c. MmmMizMi^xm&Lccou^^^t^tzfstxo 

25 c^itc^b^ :^mmmmiZ7]kLtzXoiz. n-o^^^mzmm^ntzmmmt 
/s>mm(Dot>. -:^omm(Dmmmmai\zm&v s 1^, m:^(Dmm<Dmmmm 
hizm&v s 2^mMvtcm^s mmMm&i?iom^(^^M,m^^m'DXM\^m 
mizmtitmrnt. n\oimmti^^m^a<Dn&m^^m-oxmMmmhi,zmti^m 
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D : mm 

^^^E^bEI&M■tFRcDSIfej^^{±^i^^cRl^,tl5*coT•a:55:V^o m^lt^ "^Ty 

•^Sct'5lCbT*cfcl.Vo ^fe, ±Mbfe##^i:#|^I^T'S5m|KSjlM^FR ( 
20 tfettFR l*5ctr5FR2) $l/^;^S^Is^•frSJ:•5^^bT^<J;v^o 

<mm2> 

SM^il h -r J: o {3 bx * ct l^o 
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X^mmmiz RGB (D^^CD :^ ^ - 7 ^ ^ tsit 5 j; ^ td o T V ^ ZO 

'MmmiLizmmt^^mzmt^7'-^mzM[.zitmmys2ttzi,tvc(D7' 
<^mm3> 

yy ^ -)V h' tmi^iy^^nx^) q>izmM^m (IVa) T-^7t-§'i>Sds$> 

15 xmm-r^o . 

SI 7ti. c:®gs»jt^^S^m^^^«(::43lt.S7^-t5^i^lKI&|5ii^l 4 Ob 
(Dmi^^mf^^y^^x^^^c c:®®tc:43v^Tx X2/7 hi/s;;:^^ l 4 l 2(±. 

m^ti^Xi^y h vv7.^ i 4 1 0 hmmx^^i^. ^©ISt!&*s^:^-i:3&oTV^ 
20 S^^fe:*5VNTXi/7hl/i;;^>5^14 10a:«jlUTtN-5o tti^i^ib. n = 2p:& 
Slfe-rSfl&p^feK^rSfcs X;>7 hVi?:^^ 1 4 1 2{i. ^y^^fi^SK S 

c:®«0iJ{c43lAT2{gM-^a;> &*»^)l&^T^I!!Jc*e®7^-^«|l 1 
•4^©2^i«-fDs li:. «»g®x-^ijil 14-s<D2#«^Ds2hC!)2 
26 ^Mlz^lt^tiT^I&^tiSo -^^l^z, ^l^')/^lsI£&1 4 2 2T-(i. ^l&2js:S 

©T^-^j'^i 1 4(3^iiBbT2<iiM-tDs is^^/^^-rs^cDhx ^n\zm<n 

I&*i05^~i$^^l 14{c:^i«;bT2^ia#D s 2§7 y^-rs^oi:*si[a2:35: 
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oiz, iBi-0^7 5^{i^s u S2s S3. '-K ^':>xmmzmm 2 m^(o 2m 
5 ^?>{c. xi^y hui^T.^ 1 4 1 2mmt^^&.m^(Dmmt. t'-^mi i 

i«>x 1 4 1 20^^S, X>7 hl/^;:?^^ 14 10 (04#S^ 

-15. x>>7 h i/i^:^^ 14 11 ^mwLt^^'m^(o^m.i^^^xmtsh\^ 

15 ^lagSl 4 2 lOfaiSfc^ r2j iiUfeA^s rsj i:JL±i: bT*)<tl^^Dt±*)*>5^ 
Xi-7 YVi^Tf.^ 1 4 1 IcDIStKtix-^jSI&S^CfBiK-ei^bfeiKCii^efC 

20 ^7*>J;tri2Il 6l3^Nbfc7^~^^jg|^P^ (I Va) lWm^(0±X(Dm 
K (IVa) tt> ±*»e)t»^Tl*B0^StJ^{3^LT^iEM^Gl(D#t$&*5|a 

25 fej§||3P^ (I Va) <Dnmm.il^. #i^■7'7>f-;l/K®l^^^a:^)*^V^il^. 1 
^«IBilJl5lgSi^cDX^7 Mxs;;^^j^ttt|&^nsi'D^y^M-tCLX0Ux;i/$ 
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. wM^titzm'f-ms. 10 It. ^iRjmM i o stj^ttfimm^ntzMf^mm i o 2 

10 ^{3. Z(Dmmizm%^^UmtVr<Dm^ (m^it. Twisted Nematic lype 

Supper Twisted Nematic (STN) mm^s mmWi^mWL^. iaDtt(D«IV^7X 

STN (Bi-stable Twisted Nematic) MWi^^. d i:*s-e § ?»o ^ 

15 j3> Hl^lilttx 1 0 4 (;itt^^gB:J5>*s^oTs ddS^bTit^ 1 0 5 

Z.ZX. ±m^mmmAz^i^xit, ^^^^i oi^. ±^LtcXoiz:fs^ 

lil^ma 1 1 8 I T 0 (Indium Tin Oxide) ^©jgBJ^Ml:: J:'3TffMt-n{^ 

mmm^^smmtvxm\^zc:ti^x^^o 

fctFT-eif^b;fe*J> :&>*»^m^^^^MK:|S^n 
"pyjT.^ (MOSFET) ^^Bfilc1-Sct^t:-bT^»J:l^o fe^b. CICDJ^^. 
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H^SIfi 1 0 1 {C43^.^T. ty-JVU 1 OAOp^mtf^-O^Tj^mmi 0 1 a 

^l4 0atc{±x-^^ig|lIIfiIi^l4 0Assm$n•rv^So ttjtph. m^ftmi 
0 6 His ^©^^^3?fM^ns^gi^Ilsl!^{c^^^Al^"r50>&l»±bTv^So c:© 

4 0 a®5is(Hij-ffeoTx 1 0 4^mxtzmm 1 0 7 ^%L(ommm 

^fqj^^ 10 2 ®^|pjmiS 1 0 8 (is ^*l^Ii5^^^t*5{tS 4 PSoa t)s 
i:^ lMm{3i5V^TiS^t^n;fe#3i;|;^ (El^N^iBS) tc«t^T, M^^^l 

20 Ts Ji^tm 0 6iz, i^ioiZs mmM^:frLxn\^mMi 0 siz.^ti^nmm 
' •^mm^^f^^x\^^^ 

aipic. nnmk i o 2 tcii, m^^^^g 1 0 ocDffli^Kii&DTs ^y^tts 
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